MATERIALS AND METHODS
Materials examined were obtained from 12 autopsy cases covering a majority of actual cases available in Japan.
They were composed of 3 cases of our own and 9 cases which were generously offered by several pathological laboratories to us for the present investigation.
These cases were employed (Tables I and 2 ) after a strict criticism following the criteria of ectopic ACTH syndrome proposed by Azzopardi et al. 5   TABLE 1 Cases examined: Above all, biochemical demonstration of an ACTH-like substance by bioassay and/or radioimmunoassay in carcinoma tissue was particularly useful for histological analysis and carried out in 8 cases (in Nos. 1-3, 6 and 9 the concentration was determined by Dr . Imura, Kyoto University Hospital, and in Nos. 7, 10 and 12 the bioassay was performed by Dr. Shimizu, Tokyo University Hospital and the radioimmunoassay by Dr . Miura, Tohoku University Hospital). Additional 4 cases were also regarded as ectopic ACTH syndrome by their clinical manifestations including high urinary excretion of 17-OHCS and by postmortal findings of diffuse adrenocortical hyperplasia (Table 2) 
Gross findings on metastasis
Extensive hematogenous metastases to various organs were usual finding in lung cancer (Table 1) . In a case of thymic carcinoma (No. 7) metastases to the heart, prostate and testes were remarkable. But in other cases (Nos. 6, (8) (9) (10) (11) (12) ) the extent of metastasis was fairly limited. In cases with carcinoma of abdominal organs, liver metastasis of considerable amount was unexceptionally observed. Adrenal metastasis seems to have some relationship to hypersecretion of ACTH or ACTH-like substance, but it was limitedly found in 3 of 5 cases of lung cancer and in one of islet-cell carcinoma.
Histologic characteristics of Carcinoma
In cases with biochemical demonstration of an ACTH-like substance in carcinoma tissue, (lung cancer 3, thymic cancer 2, islet-cell cancer 2 and colon cancer 1), the findings were most reliable as a standard for histopathology of this disease. a) Lung cancer: All three cases had different histological patterns and the content of ACTH-like substance determined by Dr. Imura was high in an undifferen tiated adenocarcinoma (0.33 mU/g), moderate in an oat cell cancer (0.18 mU/g), and very low in an undifferentiated epidermoid carcinoma (0.06 mU/g). c) Pancreas cancer: In 2 cases of islet-cell carcinoma, the concentration of ACTH-like substance was generally low but adrenocortical hyperplasia mainly involv ing the fascicular zone was remarkable.
Carcinoma cells were small and arranged in trabecular (Case No. 9) and undifferentiated medullary (Case No. 11) patterns. There was no argentaffin cell. d) Colon cancer: Case No. 12 had a tumor in the ascending colon measuring 6 cm in largest diameter. Clinical features of the ectopic ACTH syndrome were typical and multiple metastases to the liver, up to 3 cm in diameter, were most remarkable in postmortal examinations. The concentration of ACTH in the neoplastic tissue was extraordinally high compared with other tumors (Nos. 7 and 10) also determined by Dr. Miura. 
Crooke cells
The pituitary gland was examined in 8 cases. Each of the cell types was calculated by Rusmussen's method and Crooke cellsl17,18 were identified in comparison with the pituitary gland in a case of Cushing's syndrome with adrenocortical carcinoma in the testicular region. Basophilic cells were classified into beta 1 and beta 2 types, or R and S cells, by aldehyde-thionin-PAS staining method (Ezrin and Murray19). These two types could also be identified by alcian blue-PAS-Masson's penta chromatic staining. Four cases of lung cancer showed relatively high counts of beta 2 cell (Fig. 2) . Appearance of considerable numbers of typical Crooke cells was apparently characteristic for this disease as shown in Table 3 . The number and feature of Crooke cells seemed to have some relation to the activity of ACTH-like substance, which was elaborated by carcinoma tissues. For example, among cases in which ACTH concentrations in the tumor tissue were determined by Dr. Imura, Case No. 9 (islet-cell carcinoma) with a high ACTH activity had a high incidence of Crooke Fig. 3 cells, while Case No. 1 (lung cancer) with a low activity contained almost no typical Crooke cells in the anterior pituitary. Lung cancer had another exceptional case (No. 5) with almost negative incidence of Crooke cells. In these two cases adrenal metastasis was indistinct, while it was distinct in other two cases containing several typical Crooke cells.
In general, it might be accepted that the high incidence of typical Crooke cells was observed in cases with tumors containing more than 0.1mU/g of an ACTH like substance. Furthermore, the adrenocortical width and Crooke cell counts were closely related to each other (Fig. 3 ). An extremely high incidence of Crooke cells (81.5%) was found in a 9-year-old girl with islet-cell carcinoma, in which adrenal cortex was very thick. 
DISCUSSION

CONCLUSION
The present series of 12 autopsy cases may be the largest collection available in the literature, and in 8 cases of them the values of ACTH activities in the tumor tissue were very useful for histopathological analysis. Histological characteristics of the tumors prevailing in the literature were confirmed in actual cases including colon carcinoma, but materials for electron microscopy from 2 cases were not enough to determine the evidence for ectopic ACTH production. In the pituitary-adrenal system, there was a relation between the incidence of Crooke cells and severity of adrenocortical hyperplasia, but several problems still remain unsolved. A joint work of endocrinologists and pathologists will be necessary for further progress in this field. 
